!
0G 3534

UNITED STATES GENERAL ACCOUNTING OFFICE
WASHINGTON REGICNAL OFFICE
FIFTH FLLOOR . \
803 WEST BROAD STREET ‘
FaLLs CHURCH, YIRGINIA 22046

MAY 3 0 1873

Ofiico of Orpenization and Tonarenent RO
Hational Aeronautics and Space Aduministration LM093832

Daar My, MeCurdy:

Congressional imterest in the increasinp cost of mejor
vegearch and development prosrams prompied u to Inftiste a rew
view of the reasens for chances in cost estimates on selected
Hational Acvonautics and Space Adminisztration (HASA) uamanned
gpacefiight projects., The following projects were included in
our raviewr Applicetions Techneloey Satellite~~F and € misslonsy
Viking: Farth Rogources Technolopy Sstellite——i end R miesions)
Ploneer--F md & mingiens; Yardiner Mavs 1971¢ Orbicing Solay
Ohservatory--I, J, and ¥ migsions) Uismhua-—l and F wissions: and
Orbieing Astronomieal Observatory--d, B, and C wisgions,

Wa completed the veview in February 1972, snd 4in March 19772
requested that HASA officially comment on the provosed veport,
Ovey the next several months, meetinecs wars held with NARA offieicls
to discuse the drafe raport, and in Vovorber 1972 HASA srovidad
detsiled comments on the draft. !ASA's basic ohjection was to our
using initial cost estirates providaed the Congress a3 a base for
tracking chanres made to the estimates. Since then actions have
baen takeon by HASA and the Concrese which direetly sffect recommone
dations made In che draft reporie.

In July 1972 WASA vovised 4ite preject plamning puidalines to
include, among other thinps, a wore detailed discusaion of cost
estimating,. The vevisoed guidellines recuire that sll costs, dirvect
ov ancillary, relaved to a projact be ldentifiod even if some of the
costs ave uot wnder the diract contrsl of the project wmanaper. The
puldelinos identify specific types of costs ¢ ba considered.

Ve slso oungested 4n the drafe report that the Congress consider
requiring MASA to report te it pericdlealliy on the status of wajor
projects shovring the significant changes in estimated cost mmd the
reagsons for gsuch chamges, We orally covmumicanted thiz surpestion 1o
Detewbar 1971, to the Subcomuittee on HASA Oversisht of the louse
Committee on Science and Astronauties. They sudbsequently made
arrengementa with HASA to be provided perlodically with projece
status dats.
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Although positive aetions have been taken, wo helleve sipnificant
matters still exist in connection with WASA's reporting to Cougress
which warrant your consideration. In this regard, wve believe that
additional improvements can be made in aestimating and reporting NASA's
programs by:

1. Providianm s weane for the accumulation and veporting of
total costs by project.

2« Btandardizing the terminology for the various cstimates,

3. Requiring that factors for inflatien and umcertainties be
included.

Thase matters are dizecussed in the enclosureszs. In ocur oninlon,
the adoption of the suspestions discussad in the enclonures should
aid in tracking project costs and will provide menagement with greater
visibility and contrel ower its proiscis.

In view of congressional interest in nost estirating and the
increasing cost of agency prograwms, ve expect to ronitor the sctiong
taken by WASA to improve its cost estiwmates., If vou or vour ropras-
santatives wish to discuss these mattersz, please contset John P,
Carroll, Assistant Regional Hanager, Code 167, extension 2151.

Sinecaevely vours,

H. L. Krleger

He Lo+ Krieger
Regional Manager

Enclosuras - 3

LTS vbs

My, Richard C. McCurdy, Asscciate Adminlstrator
Qffice of Organization and Mansgement

Natlonal Aeronsutics and Space Adminisztration
Washington, D.C, 20546
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HASA does not accumulate snd report ss an asgrepate tha Cotal
satinated cost related teo speciflic prejects. FProject {unds are pro-
vidaed through the various program offices supporting the project and
wmay coma from as many a9 three. aporopriations. To deteymine the total
eptimated cost related to a gpecific malor preject, it would be
neeessary to reviev a variety of recordss Further, giace tho records
do not fully fdentify costs by project, it would alse be neecasaxy
to talk with officisls in the program offices within HASA which are
divectly or indirectly supporting the project.

Fach program office estimates the costs of ite own direct
activities by awpropriation. The cstiwated cost of wnnannad spzce-
€light activities to be accormlished by a propram office other than
the 0ffice of Space Reionce, normzlly eepesye as mart of the othar
progran office’s teotal cost estimate ond is net reflected in or added
o project cost estimates of the Office of Space Sclence. For example,
astimated research and developrent cozats of traclking and acquiring
data from gsatellites normally is not veflected in the Pffice of fOnace
Spience's program operating plon estinates because such cozts are
usually budeeted and funded by the 0Fffice of Trocking and Data Acqul~
gition., As a reeult, the estimntes prevared by the Offiece of Space
Sclepece for a project relste only to the amounts to be funded from a
gpecific appropriation end de net include all costs related to the
project.

Yurthermore, sstimated research and development project costa
do not include all research and developoent costs for launmch vehicles.
Wa were informed that only those cozts for the pequisition of leuwch
vehicle havdware are related to specifie prejects. Costs not asgo-
clated directly with the acnuisition of tardware-~launch vehiclae
fmprovement costs and pupporting activitice costg~ars not allocated
to apecific projecta and veprasent about 50 percent of the total cost
of laumch wvshicles. In November 1971 HASA related $221 wllliom eof
egtimated launch vehicle hardware cost to the elght projects we reviewed.

Boms coste Funded from the vesesrch and develorment appreopriastion
and most coste funded from the nomyeseavrch and developmont areropeis-
tions arve based on total agency requirerents and, in MASA's epinion,
it 1o impractical to attempt precise distribuation of these costs to g
particulay project. Althourh a precise distribution may not be practi~
csl, we believe all costs expected to be incurred in carrying out a
project should be ifdentified end related to thae project. Unless this
ig done, menapement is making major prorran declsions based oo somo-
thing less than a full knowledge of the cconomic fmmact its decisions
will have.
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8imiiarly, the Consress would also be in a hetter position to
discharge its vosponsgibilities 1f it were provided with one estimate
for each project which sacompassad all sources of funds and ell the
HASA progrem officas supporting the project.
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STAKDARD COST PATTMATE TERMIHOLOCY

It ig important that cost estimates be clearly identified and
appropriately qualified so the user of the estimate knows at what
point in the life of a project the estimate was prepsred, how much
veliance can be placed on the estimate, and what the estimate is
supposed to represent. Ve recoguize that when HASA believes it is
necessary, the cost estimates provided to the Congress ave explained
and qualified. TFrequently, howevar, this necessitates & langthy de-
tatled discussion of NASA's plauning and scqulsition process.

We believe WASA should use standard terminology for the varicus
cost eatimates to reduce and, possibly eliminate the nead for leangthy
detailed discussions of the plamning and acquisition process. An
accapted practice followed Ly another agency in overcowiup this
problem was Lo classify its total program cost estimates as (1) plaaning
estinates, (2) developmont estimates, and {3) current estiwvates.

The planning estlimate 1w the total program gstimate used in
deciding whethay to wove a program {yom the conceptual phase to a
more sdvanced validation phase, It is esenerally congidered to he the
initial program eatimate for acquiring a Bystem,

The development estimate is a refinement of the planning estimate
and i3 made during the period in which prelindnary design and enginegy-
ing sre verified or accomplighed and in which contract and system
managenant are planned,

The current estimate ig intendsd to be an up-to-date estimate
of the cost of scquiring the total approved program. It is adjustad
ag changeg occur in the program.

NASA prepares estimates at the ssme points in time am these
deseribed above: however, HASA has not eclassified 1its estimates. The
estinates currently prepaved by KASA which corresnond to the planning,
development, and current estimates are identified below,

The WASA estimate compayable to the pleanning estimate is the
totnl project estimate usad by the WASA administratoy or deputy admin-
istrator in dzciding vhether to move a2 proiect from the conceptual phase
£o a more advanced definitionm of the preject. It is aenerally com-
prisad cof separable elements, each relating to a sienificant part of
the project (launch vehiele, spacecraft, ecve.). The subastimates
facilitate examination of alternate approaches, adjustment of project
objectives, and the making of important tradeoffe as tha project
PTOETessas,
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The HASA estimate corparable to the development estimate iz the
one prepared durine the peried in vhich the technical plan and the
technology requirements are established and the project schedule and
management system and controls are planned., It is the sstimate used
in deciding to proceed into full-scale developnent which consumes most
of the total project funding,

Tha NASA estimate comparsble to the current estimate iz the
up~to-date estimate of the cost of completing the teotal approved
PLOgran.

HASA should classify ite cost cstimates, clearly define the
gstimates, including when and how the estinates are prepared, provide
all perties concerned, including the Ceapress, with the offiecial
titles and definitions, and consisteatly refer to the estivates by
title vken discussing them, particulariy in congressional testimony.
NASA'e comsistent use of clearly defined terminclogy should holp to
reduee misunderstanding aboulb cost wstimates.

.
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PROVISIONS TOR TNFLATION AND PROJECT UNCERTAINTIES

Realistic cost estimating is indispensable to both the Congress
end agency managenent for selecting and evaluating a new project and
for cost control during the prejeet's acauisition process. Valid
@stimates provide a reliable besis for deciding which projects are
to be developed and whether a project should be continued, modified,
or stopped. Program uncertaintieg and inflation sre two factors
which must be considered and provided for if valid estimatesz are to
be prepared, Otherwise, significant cost growth will occur.

Inflation

Changes 1n the nation's economy over the span of sz project's
acquisition can significantly impact on the cost of developing and
acquiring the project. Perhaps there ig little NASA can do to control
the effects of inflation. Wevertheless, inflation is a real factor
that has contributed to cost growih in the past and it ig lmporitant
that it be recognized if walld cost estimates for a total project are
to be prepared, Providing for inflation will result in wmore realistic
eatimates and, consequently, changes in estimates which may be
attributed to inflation will be reduced.

When an apency requests the Congress to authorize and appropriate
funds to proceed with a program, realistic cost estimates are needed
to determine the total cost as accurately as possible. In this con-
nection, the General Accounting O0ffice recently suggested to the
Congress and the O0ffice of HManagement and Budget that cost estimates
for long-term programs include an estimate for inflation which should
be presented to the Congress as supplemental data. This sugpestion
was made in report B-176873 issued on December 14, 1972, and entitled
YEstimates of the Impact of Inflation on the Costs of Proposed Programs
Should be Available to Committees of the Congress."

NASA guidelines for preparing research and development program
operating plan cost estimates do not contain guidance reparding the
manney In which inflation should be treated. Consequently, inflation
is not treated consistently. NASA should develop and issue appropriate
guidelines regarding the treatment of inflation. Comparability of
cost estimates would be facllitated by consistent treatwment of
inflation.

Program Uncertainties

One of the most important and difficult aspects of cost-estimating
concerns identifying uncertsinties and developing a realistic allowance
for their cost impact. In estimating cost, work objectives should be
divided into knowns and unlmowns and provision should be made in the
estimates for resolving the knownes and unknowns.








